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(54) WASHING OF FILTER MEMBRANE 

(57)Abstract: 

PURPOSE: To easily and uniformly wash a membrane module without damaging a 
me mbran e or obstructing the flow of water to be treated. ^ 
CONSTITUTION: A membrane separator 32 is immersed in a treatment tank and treated 
water is separated from water to be treated by the membrane separator 32. The water 
to be treated in the treatment tank is discharged so as to leave a set amt of water to be 
treated and the membrane module 41 of the membrane separator 32 is exposed to a 
gas phase. Next, the remaining water to be treated is taken out of the bottom part of 
the treatment tank to be supplied to a sprayer 35 and ejected to the membrane module 
41 from the sprayer 35. Since the surface of a membrane is exposed to the gas phase 
the momentum possessed by water to be treated can be allowed to directly act on the 
surface of the membrane. Therefore, the solid stuck to the surface of the membrane can 
be sufficiently peeled. 
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JPO and NCI PI ar* not r«sponsibl« for any 
daaagoa causad by thm uaa of this translation. 

1 .This document has been translated by computer. So die translation may not reflect the original precisely. 

2 •••• shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of die Invention] 
[0001] 

[Industrial Application] This invention relates to the filtration film washing approach. 
[0002] 

[Description of die Prior Art] In order to fitter the raw water containing a contamination (today ****) object, sludge, etc. and to obtain clarified water 
(henceforth "treated water") conventionally, membrane modules, such as a membrane filter and ultrafiltration membrane, are used. In this case, 
processed water is supplied to an immersion (**** weir) mold membrane-separation tub, a membrane module is immersed in this processed water, 
and only processed underwater treated water is made to penetrate by pressurizing die processed water side of a membrane module, or decompressing 
a treated water side. 

[0003] Said processed underwater impurity, sludge, etc. remain on the surface of a membrane module (henceforth a "film surface"). And if 
processed water is repeated and processed, impurity, sludge, etc. which remained will adhere to a film surface as solids gradually, a cake layer will 
be formed, and die penetrable ability of a membrane module will be reduced Then, he washes a membrane module and is trying to remove a solid 
from a film surface by various kinds of approaches. 

[0004] That is, the air bade wash method make air flow backwards from the treated water side of a membrane module to a processed water side, die 
approach of applying a sponge ball to a film surface in processed Mizuuchi, and a membrane module are taken out from a dipping former 
membrane-separation tub, and there is the approach of carrying out the spray of the high-pressure wash water to a film surface etc. Drawing 2 is 
drawing showing the conventional air back wash method. 

[0005] In drawing, 11 is a dipping former membrane-separation tub, and processed water is supplied through Rhine LI. Moreover, 12 consists of die 
membrane module 2 1 of two or more flat tips, it is the membrane separation device immersed in the dipping forma- membrane-separation tub 1 1 , and 
a treated water side is decompressed with a pump PI. A difiuser 13 is arranged under said membrane separation device 12. Blois 14 is connected to 
this difiuser 13, and the air breathed out from this Blois 14 is supplied to the powder trachea 1 5 through Rhine L2, and is injected from this powder 
trachea 15. And the injected air goes up die inside of the dipping former membrane-separation tub 1 1, and involves in and circulates processed water. 
[0006] In said membrane separation device 12, since the treated water side of a membrane module 21 is decompressed, only the processed 
underwater treated water which goes up between each membrane module 21 penetrates the film, and is discharged through Rhine L3. Moreover, 18 
is Blois which supplies air to each membrane module 2 1 through Rhine L4, and removes a solid from a film surface by making the air compressed 
into the processed water side from the treated water side flow backwards. In addition, bulbs 22-24 are arranged by each Rhine L2-L4, respectively, 
and are opened if needed and closed 
[0007] 

[Problem(s) to be Solved by the Invention] However, in said conventional filtration film washing approach, even when a membrane module is used, 
or the membrane module was used in the coagulation treatment after adding a flocculant in the biological treatment using active sludge and the low 
voltage filtration which decompresses a treated water side is used, the adhesion force of the solid adhering to a film surface is large, and cannot 
remove a solid easily. 

[0008] Moreover, since the air compressed into the treated water side by the air back wash method shown in drawing 2 is supplied, when die film 
expands and washing is performed frequently, it may damage in a membranous supporter. And by the approach of applying a sponge ball to a film 
surface in processed Mizuuchi, although it is effective if it applies to the membrane module of a tubular mold While checking die flow of processed 
water since it is necessary to carry out two or more sheet laminating of the membrane module at intervals of 1 0-30 [mm] extent when it applies to the 
membrane module of a flat tip, it is between each membrane module (it is called "between film" below.). It is difficult to set and to make 
homogeneity distribute a sponge ball, and it cannot wash a membrane module uniformly. 

[0009] Furthermore, h will be necessary to take out a membrane module from a dipping former membrane-separation tub, and to process the wash 
water with which die activity which detaches and attaches a membrane module to a dipping former membrane-separation tub contains the solid it is 
not only troublesome, but removed by die approach of carrying out the spray of the high-pressure wash water to a film surface. This invention aims at 
offering the filtration film washing approach which can wash a membrane module easily and uniformly, without solving the trouble of said 
conventional filtration film washing approach, damaging the film or checking the flow of processed water. 
[0010] 

[Means for Solving the Problem] Therefore, a membrane separation device is immersed in a processing tub, and this membrane separation device is 
made to separate treated water from processed water in the filtration film washing approach of this invention. And only the amount of setup is made 
to remain, the processed water in said processing tub is discharged, and the membrane module of said membrane separation device is exposed to a 
gaseous phase. Next, the processed water which remained is taken out from the pars basilaris ossis occipitalis of a processing tub, spray equipment is 
supplied, and it injects from this spray equipment to a membrane module. 

[001 1] In case processed water is injected to a membrane module; said spray equipment is made to go up and down along with a film surface in 
other filtration film washing approaches of this invention. In die filtration film washing approach of further others of this invention, in case processed 
water is injected to a membrane module, this membrane module is rotated. In the filtration film washing approach of further others of this invention, 
while said processing tub and biological treatment tank are connected and processed water is supplied to said processing tub from this biological 
treatment tank, the processed water discharged from said processing tub is supplied to said biological treatment tank. 

[0012] In the filtration film washing approach of further others of this invention, while said processing tub and a condensation treated water tub are 
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connected and processed water is supplied to said processing tub from this condensation treated water tub, the processed water discharged from said 

processing tub is supplied to said condensation treated water tub. 

[0013] 

[Function] According to mis invention, a membrane separation device is immersed in a processing tub, and this membrane separation device is made 
to separate treated water from processed water in the filtration film washing approach as mentioned above. And only the amount of setup is made to 
remain, the processed water in said processing tub is discharged, and the membrane module of said membrane separation device is exposed to a 
gaseous phase. Next, the processed water which remained is taken out from the pars basilaris ossis occipitalis of a processing tub, spray equipment is 
supplied, and it injects from this spray equipment to a membrane module. 

[0014] In mis case, since a film surface is exposed to a gaseous phase in case processed water is injected to a membrane module, the momentum 
which processed water has can be made to act on a direct film surface. In case processed water is injected to a membrane module, said spray 
equipment is made to go up and down along with a film surface in other filtration film washing approaches of mis invention. In this case, the injected 
processed water is applied by the whole membrane module. 

[00 1 5] In the filtration film washing approach of further others of this invention, in case processed water is injected to a membrane module, this 
membrane module is rotated. In this case, the injected processed water is applied by the whole membrane module. In the filtration film washing 
approach of further others of this invention, while said processing tub and biological treatment tank are connected and processed water is supplied to 
said processing tub from this biological treatment tank, the processed water discharged from said processing tub is supplied to said biological 
treatment tank. In mis case, treated water can be made to separate from the processed water which biological treatment ended. 
[00 16] In the filtration film washing approach of further others of this invention, while said processing tub and a condensation treated water tub are 
connected and processed water is supplied to said processing tub from this condensation treated water tub, the processed water discharged from said 
processing tub is supplied to said condensation treated water tub. In mis case, treated water can be made to separate from the processed water which 
the coagulation treatment ended. 
[0017] 

[Example] Hereafter, it explains to a detail, referring to a drawing about the example of this invention. Drawing 3 is the conceptual diagram of the 
filtration film washing station in the 1st example of this invention. In drawing, 3 1 is a dipping former membrane-separation tub as a processing tub, 
and processed water is supplied through Rhine LI. Moreover, 32 consists of the membrane module which two or more flat tips do not illustrate, and 
it is the membrane separation device immersed in the dipping former membrane-separation tub 3 1 , and only processed underwater treated water 
penetrates the film of a membrane module, and h is sent to a treated water side. 

[00 18] Moreover, 33 is the water extubation formed in the pars basilaris ossis occipitalis of said dipping former membrane-separation tub 3 1 , and can 
discharge the processed water in the dipping former membrane-separation tub 31 by operating the bulb which was arranged in this water extubation 
33 and which is not illustrated. Each membrane module of said membrane separation device 32 is made to correspond, spray equipment 35 is 
arranged, and this spray equipment 35 and the pars basilaris ossis occipitalis of the dipping former membrane-separation tub 31 are connected by 
Rhine L5 . A pump P2 is arranged in this Rhine L5, and with this pump P2, the processed water of a pars basilaris ossis occipitalis is circulated, and 
it is injected by the membrane module from spray equipment 35. 

[00 19] Next, actuation of the filtration film washing station of said configuration is explained. First, processed water is supplied to the dipping former 
membrane-separation tub 3 1 through Rhine LI, and filtration processing is started. In this filtration processing, only processed underwater treated 
water penetrates the film of a membrane module, and is sent to a treated water side, and impurity, sludge, etc. remain to a film surface. And if 
processed water is repeated and processed, impurity, sludge, etc. which remained will adhere to a film surface as solids gradually, and will form a 
cake layer. 

[0020] Then, when the treated water obtained with the membrane module 32 turns around an initial complement the bottom, supply of processed 
water is stopped and filtration film washing processing is started. That is, said bulb is operated, the processed water in the dipping former membrane- 
separation tub 3 1 is discharged through the water extubation 33, and the film surface of a membrane separation device 32 is exposed to a gaseous 
phase, this time - a spray - as service water - the processed water in the dipping former membrane-separation tub 31 — constant-rate 
[002 1] And a pump P2 is operated, the processed water of a pars basilaris ossis occipitalis is circulated through Rhine L5, and it injects from spray 
equipment 35 with high pressure to a membrane module. After carrying out fixed time amount injection of the processed water, processed water is 
again supplied to the dipping former membrane-separation tub 3 1, and filtration processing will be resumed if the water level to which this processed 
water was set is reached. In mis case, since a film surface is exposed to a gaseous phase in case said processed water is injected to a membrane 
module, the momentum which processed water has can be made to act on a direct film surface. Therefore, the solid which was large as for impulse 
force when processed water hits a film surface, and adhered to the film surface can be made to fully exfoliate (• * to vomit). Consequently, a solid is 
easily removable. 

[0022] Moreover, since h is not necessary to process the wash water which it is not necessary not only to use another wash water, but contains the 
removed solid since processed water is used as an object for washing, cost can be made low. And since the film is not damaged since the 
compressed air is not used, and a sponge ball is not used, a membrane module can be washed uniformly, and further, since it is not necessary to take 
out mis membrane module from a dipping former membrane-separation tub, an activity is simplified. 

[0023] Next, a membrane separation device 32 and spray equipment 35 are explained to a detail. Drawing 1 is the detail drawing of the filtration film 
washing station in the example of this invention. In drawing, 31 is a dipping former membrane-separation tub, and it is immersed in this dipping 
former membrane-separation tub 3 1 in a membrane separation device 32. This membrane separation device 32 is formed by placing the membrane 
module 41 of a rectangle (**•***) configuration, and carrying out two or more sheet laminating of the predetermined spacing. 
[0024] Moreover, each membrane module 41 of said membrane separation device 32 is made to correspond, and spray equipment 35 is arranged. 
This spray equipment 35 consists of two or more piping 43 with a water spray hole, and this piping 43 with a water spray hole is arranged in the 
location contiguous to the outermost membrane module 41 between each membrane module 41. The water spray hole which is not illustrated is 
formed in each piping 43 with a water spray hole, and processed water is injected from this water spray hole. 

[0025] Said piping 43 with a water spray hole has the die length equivalent to the film width of said membrane module 41, and is arranged 
horizontally. And the interconnecting tube 45 prolonged at right angles to each piping 43 with a water spray hole is connected, and the common 
manifold 46 is connected to the upper limit of this interconnecting tube 45. On the other hand, this manifold 46 and the pars basilaris ossis occipitalis 
of the dipping former membrane-separation tub 31 are connected by Rhine L5. A pump P2 is arranged in this Rhine L5, the processed water of a 
pars basilaris ossis occipitalis is circulated, the piping 43 with a water spray hole is supplied through a manifold 46 and an interconnecting tube 45, 
and it is injected by the membrane module 41 from die water spray hole of this piping 43 with a water spray hole. 

[0026] By the way, with the drive which is not illustrated, since you can make it go up and down in the direction of an arrow head now, said 
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manifold 46 can make h able to go up and down the piping 43 with a water spray hole along with a membrane module 4 1 , and can apply processed 
water to the whole film surface. For example, if the piping 43 with a water spray hole is dropped and this piping 43 with a water spray hole arrives at 
the lower limit of a membrane module 4 1 while starting injection of processed water, the piping 43 with a water spray hole will be raised. And rise 
and fall of the piping 43 with a water spray hole are continued during multiple times or 1 scheduled time. After filtration film washing processing is 
completed, said piping 43 with a water spray hole is moved more nearly up than the upper limit of a membrane module 41 so that a flow of the 
processed water in filtration processing may not be barred 

[0027] Thus, since you can make it go up and down the piping 43 with a water spray hole, the film surface of a membrane module 41 can be 
washed uniformly. Next, the 2nd example of this invention is explained. Drawing 4 is the detail drawing of the filtration film washing station in the 
2nd example of this invention. In drawing, 3 1 is a dipping former membrane-separation tub as a processing tub, and it is immersed in this dipping 
former membrane-separation tub 3 1 in a membrane separation device 52. This membrane separation device 52 keeps predetermined spacing for the 
membrane module 53 of a disk configuration, carries out two or more sheet laminating, and is formed by supporting free [ rotation ] with a shaft 54. 
[0028] Moreover, each membrane module 53 of said membrane separation device 52 is made to correspond, and spray equipment 55 is arranged. 
This spray equipment 55 consists of two or more piping 56 with a water spray hole, and this piping 56 with a water spray hole is arranged in the 
location contiguous to the outermost membrane module 53 between each membrane module 53. lie water spray hole which is not illustrated is 
formed in each piping 56 with a water spray hole, and processed water is injected from this water spray hole. In this case, said water spray hole is 
formed covering the die length of a radius of the membrane module 53 of the lower part of Ac piping 56 with a water spray hole. And the common 
manifold 57 is connected to the upper limit of said piping 56 with a water spray hole. By the way, since said membrane module 53 can be rotated 
now with the drive which is not illustrated, processed water can be applied to die whole film surface. 

[0029] On the other hand, said manifold 57 and the pars basilaris ossis occipitalis of the dipping former membrane- separation tub 3 1 are connected 
by Rhine L5. A pump P2 is arranged in this Rhine L5, the processed water of a pars basilaris ossis occipitalis is circulated, the piping 56 with a 
water spray hole is supplied through a manifold 57, and it is injected by die membrane module 53 from the water spray hole of this piping 56 with a 
water spray hole. In this case, although fixed, since a membrane module 53 is rotated, the piping 56 with a water spray hole can wash die film 
surface of this membrane module 53 uniformly. 

[0030] Next, die 3rd example of this invention is explained. Drawing 5 is the conceptual diagram of the filtration film washing station in the 3rd 
example of this invention. In this case, a filtration film washing station is used in die process which performs biological treatment of a heavy load. 
Therefore, the biological treatment tank 6 1 and the dipping former membrane-separation tub 3 1 as a processing tub are connected by Rhine L 1 and 
the water extubation 33, biological treatment is performed in the biological treatment tank 6 1 , and filtration processing and filtration film washing 
processing are performed in the dipping former membrane-separation tub 31. In this filtration film washing processing, a pump P2 is operated, and 
the processed water of die pars basilaris ossis occipitalis of the dipping former membrane-separation tub 31 is supplied to spray equipment 35 
through Rhine L5, and is injected by the membrane module 41 ( drawing 1 ) of a membrane separation device 32 from this spray equipment 35. And 
in connection with treated water (biological treatment water) being made to dissociate from processed water in filtration processing, processed water 
is condensed and this processed water is returned to the biological treatment tank 61 through the water extubation 33. Therefore, high cell mass 
concentration is maintainable in this biological treatment tank 61. In addition, it is Rhine for setting L6 to the raw water supply line of processed 
water, setting L7 at the time of filtration, and drawing out some processed water. 

[003 1] By the way, in order to expose a film surface to a gaseous phase in injecting processed water to a membrane module 41 with said spray 
equipment 35, the processed water in the dipping former membrane-separation tub 3 1 is discharged through die water extubation 33. In this case, the 
water extubation 33 is connected with die biological treatment tank 61, and the discharged processed water is supplied to die biological treatment 
tank 61. So, it is necessary to secure die empty volume for ****** of the dipping former membrane-separation tank 31 to the biological treatment 
tank 61. Moreover, in order to supply the discharged processed water to the biological treatment tank 61, a pump P3 is arranged in die water 
extubation 33. 

[0032] Next, actuation of the filtration film washing station of said configuration is explained. First, processed water is supplied to the dipping former 
membrane-separation tub 31 from the biological treatment tank 61 through Rhine LI, and filtration processing is started. In this filtration processing, 
only processed underwater treated water penetrates the film of a membrane module 4 1 , and is sent to a treated water side, and impurity, sludge, etc. 
remain to a film surface. And if processed water is repeated and processed, impurity, sludge, etc. which remained will adhere to a film surface as 
solids gradually, and will form a cake layer. 

[0033] Then, when die treated water obtained with the membrane module 41 turns around an initial complement the bottom, supply of processed 
water is stopped and filtration film washing processing is started. That is, said pump P3 is operated, the processed water in the dipping former 
membrane-separation tub 31 is discharged through the water extubation 33, and the biological treatment tank 61 is supplied. And die film surface of a 
membrane separation device 32 is exposed to a gaseous phase, this time - a spray - as service water - the processed water in the dipping former 
membrane-separation tub 31 - constant-rate *♦**. 

[0034] And a pump P2 is operated, the processed water of the pars basilaris ossis occipitalis of the dipping former membrane-separation tub 3 1 is 
circulated through Rhine L5, and it injects from spray equipment 35 with high pressure to a membrane module 41 . After carrying out fixed time 
amount injection of the processed water, a pump P2 is stopped, processed water is again supplied to the dipping former membrane-separation tub 3 1 , 
and filtration processing will be resumed if the water level to which this processed water was set is reached. 

[0035] Next, the 4th example of this invention is explained. Drawing 6 is the conceptual diagram of the filtration film washing station in the 4th 
example of this invention. In this case, a filtration film washing station is used in the condensation process which adds fiocculants, such as a ferric 
chloride, in processed water, and removes a soluble COD component etc. Therefore, die condensation treated water tub 62 and the dipping former 
membrane-separation tub 31 as a processing tub are connected by Rhine LI and the water extubation 33, a coagulation treatment is performed in 
said condensation treated water tub 62, and filtration processing and filtration film washing processing are performed in the dipping former 
membrane-separation tub 3 1 . In addition, it is Rhine for setting L6 to the raw water supply line of processed water, setting L7 at the time of filtration, 
and drawing out some processed water. 

[0036] Treated water is made to dissociate from processed water in said filtration processing. Moreover, a pump P2 is operated in filtration film 
washing processing, and the processed water of the pars basilaris ossis occipitalis of the dipping former membrane-separation tub 3 1 is supplied to 
spray equipment 35 through Rhine L5, and is injected by the membrane module 41 ( drawing 1 ) of a membrane separation device 32 from this 
spray equipment 35. Consequently, the suspended solid which remained to the film surface in filtration processing is removable. 
[0037] By the way, in order to expose a film surface to a gaseous phase in injecting processed water to a membrane module 4 1 with said spray 
equipment 35, the processed water in the dipping forma- membrane-separation tub 3 1 is discharged through the water extubation 33. In this case, the 
water extubation 33 is connected to the condensation treated water tub 62, and the discharged processed water is supplied to the condensation treated 
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water tub 62. So, it is necessary to secure the empty volume for ****** of the dipping forma- membrane-separation tank 3 1 to this condensation 
treated water tub 62. Moreover, in order to supply the discharged processed water to the condensation treated water tub 62, a pump P3 is arranged in 
the water extubation 33. 

[0038] In addition, this invention is not limited to said example, and h is possible to make it deform variously based on the meaning of this invention, 

and it does not eliminate these from the range of this invention. 

[0039] 

[Effect of the Invention] According to this invention, a membrane separation device is immersed in a processing tub, and this membrane separation 
device is made to separate treated water from processed water in die filtration film washing approach, as explained to the detail above. And only the 
amount of setup is made to remain, the processed water in said processing tub is discharged, and the membrane module of said membrane separation 
device is exposed to a gaseous phase. Next, the processed water which remained is taken out from die pars yasilaris ossis occipitalis of a processing 
tub, spray equipment is supplied, and it injects from this spray equipment to a membrane module. 

[0040] In this case, since a film surface is exposed to a gaseous phase in case processed water is injected to a membrane module, die momentum 
which processed water has can be made to act on a direct film surface. Therefore, the solid which was large as for impulse force when processed 
water hits a film surface, and adhered to the film surface can be made to fully exfoliate. Consequently, a solid is easily removable. 
[004 1 ] Moreover, since it is not necessary to process the wash water which it is not necessary not only to use another wash water, but contains the 
removed solid since processed water is used as an object for washing, cost can be made low. And since the film is not damaged since the 
compressed air is not used, and a sponge ball is not used, a membrane module can be washed uniformly, and further, since it is not necessary to take 
out this membrane module from a processing tub, an activity is simplified 

[0042] In case processed water is injected to a membrane module, said spray equipment is made to go up and down along with a film surface in 
other filtration film washing approaches of this invention. In this case, the injected processed water is applied by the whole membrane module. 
Therefore, die film surface of this membrane module can be washed uniformly. In the filtration film washing approach of further others of this 
invention, in case processed water is injected to a membrane module, this membrane module is rotated. In this case, the injected processed water is 
applied by die whole membrane module. Therefore, the film surface of this membrane module can be washed uniformly. 
[0043] In the filtration film washing approach of further others of this invention, while said processing tub and biological treatment tank are 
connected and processed water is supplied to said processing tub from this biological treatment tank, die processed water discharged from said 
processing tub is supplied to said biological treatment tank. In this case, treated water can be made to separate from the processed water which 
biological treatment ended. Therefore, since the condensed processed water can be returned to a biological treatment tank, high cell mass 
concentration is maintainable in a biological treatment tank. 
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* NOTICES * 

JPO and NCZPX *r» not raaponaibla for any 
duagii cauaad by tha usa of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the filtration film washing approach of the waste water treatment equipment into which a membrane separation device is immersed in a 
processing tub, and treated water is made to separate from processed water with this membrane separation device (a) Make only the amount of setup 
remain, discharge the processed water in said processing tub, and the membrane module of said membrane separation device is exposed to a gaseous 
phase, (b) The filtration film washing approach characterized by taking out the processed water which remained from the pars basilaris ossis 
occipitalis of a processing tub, supplying spray equipment, and injecting from this spray equipment to a membrane module. 
[Claim 2] The filtration film washing approach according to claim 1 which said spray equipment is made to go up and down along with a film 
surface in case processed water is injected to a membrane module. 

[Claim 3] The filtration film washing approach according to claim 1 rotated by this membrane module in case processed water is injected to a 
membrane module. 

[Claim 4] (a) The filtration film washing approach according to claim 1 that the processed water discharged from the (c) aforementioned processing 
tub is supplied to said biological treatment tank while said processing tub and biological treatment tank are connected and processed water is 
supplied to said processing tub from (b) this biological treatment tank. 

[Claim 5] (a) The filtration film washing approach according to claim 1 that the processed water discharged from the (c) aforementioned processing 
tub is supplied to said condensation treated water tub while said processing tub and a condensation treated water tub are connected and processed 
water is supplied to said processing tub from (b) this condensation treated water tub. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . . ^ , _ . . 

rPrawing 11 It is the detail drawing of the filtration fihn washing station in the example of this invention. 
[Drawing 21 It is drawing showing the conventional air back wash method. 

[Drawing 31 It is the conceptual diagram of the filtration film washing station in the 1st example of this invention. 
[Drawing 41 it is the detail drawing of the filtration film washing station in the 2nd example of this invention. 
[Drawing 51 It is the conceptual diagram of the filtration film washing station in the 3rd example of this invention. 
[Drawing 61 It is the conceptual diagram of the filtration film washing station in the 4th example of this invention. 
[Description of Notations] 

3 1 Dipping Former Membrane-Separation Tub 

32 52 Membrane separation device 
35 55 Spray equipment 

41 53 Membrane module 

61 Biological Treatment Tank 

62 Condensation Treated Water Tub 
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[Drawing 11 
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[0017] 

[ExamplesJHereinafter, an embodiment of the present invention is described in 
detail with reference to the drawings.FIG. 3 is a schematic view of a filter-membrane 
washing device in a first embodiment of the present invention.ln the drawing, 31 is an 
immersion-type membrane separation tank, serving as a processing tank, to which water 
to be processed is supplied by way of a line L1 .Furthermore, 32 is a membrane 
separation device, which is immersed in the immersion-type membrane separation tank 
31, and which comprises a plurality of flat membrane modules, not shown in the 
drawing; from the water to be processed, only processed water is fed to the processed- 
water side by passing through the membrane of the membrane module. 

[OOlBlFurthermore, 33 is a water removal pipe, formed at the bottom of the 
immersion-type membrane separation tank 31; by operating a valve disposed on this 
water removal pipe 33, which is not shown in the drawing, it is possible to evacuate the 
water to be processed from the emersion-type membrane separation tank 31 .A spray 
device 35 is disposed corresponding to each of the membrane modules of the 
membrane separation device 32; and the bottom of the immersion-type membrane 
separation tank 31 is connected to this spray device 35 by a line L5.A pump P2 is 
disposed on this line L5 and the water to be processed at the bottom [of the tank] is 
circulated by this pump P2 and sprayed onto the membrane module from the spray 
device 35. 

fl)019JNext, the operation of a filter-membrane cleaning device having the 
constitution set forth above is described.First, water to be processed is supplied to the 
immersion-type membrane separation tank 31 by way of the line LI, and filtration 
processing begins. In this filtration processing, from the water to be processed, only 
processed water is fed to the processed-water side by passing through the membrane of 
the membrane module, and impurities, sludge and the like remain on the surface of the 
membrane.Then, with repeated processing of water to be processed, remaining 
impurities, sludge and the like progressively adhere as solids on the surface of the 
membrane, forming a cake layer. 

[0020]Then. when the amount of processed water produced by the membrane 
module 32 falls below the required amount, supply of the water to be processed is 
stopped and filter-membrane cleaning operations begin.SpecificaHy, the valve is 
operated so that the water to be processed is evacuated from the immersion-type 
membrane separation tank 31 by way of the water removal pipe 33, and the membrane 



surface of the membrane separation device 32 is exposed to the gas phase.At this point, 
a certain amount of water to be processed is left in the immersion-type membrane 
separation tank 31 as spray water. 

[0021]Then, the pump P2 is operated and the water to be processed at the bottom 
[of the tank] is circulated by way of the line L5 and sprayed against the membrane 
module at high pressure from the spray device 35.After spraying the water to be 
processed for a certain amount of time, water to be processed is once again supplied to 
the immersion-type membrane separation tank 31 and, when the water to be processed 
reaches the set water level, filtration operations are recommenced.ln this case, when the 
water to be processed is sprayed against the membrane module, the membrane surface 
is exposed to the gas phase, and therefore the momentum of the water to be processed 
can act directly on the membrane surface.Accordingly, the impact force of the water to 
be processed that strikes the membrane surface is large, so that it is possible to fully 
detach the solids that have adhered to the membrane surface.Consequently, the solids 
can easily be removed. 

[0022] Furthermore, since water to be processed is used for cleaning, not only is it 
unnecessary to use separate cleaning water, but there is no need to process cleaning 
water containing solids that have been removed, which allows for cost 
reductions. Furthermore, as compressed air is not used, the membrane is not damaged; 
as sponge balls are not used, the membrane module can be uniformly cleaned; and as it 
is not necessary to remove the membrane module from the immersion-type membrane 
separation tank, work is simplified. 



